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(54) WAVEFORM GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form an output 
waveform so that its pronounced voice is naturally heard 
by compressing or extending 1st and 2nd waveform parts 
in a time base direction by mutually different formats 
based on stored waveform data. 
SOLUTION: A waveform memory 20 has a waveform 
data storing area, a 1 st parameter storing area, a 2nd 
parameter storing area, and a consonant address storing 
area and a DSP part 30 reads out an original waveform 
stored in the memory 20 and forms an output waveform 
having a pitch or the like converted from the pitch or the 
like of the original waveform. A CPU part 80 calculates a 
pitch change rate based on sound level information 
outputted from a keyboard 70 and a reference pitch 
stored in the 2nd parameter storing area and sends the 
calculated value to a DSP part 30 together with sound 
volume information calculated based on velocity 
information outputted from the keyboard 70 and a set 
value set up in an operator 60 to form an output 

waveform corresponding to a depressed key. In this case, the DSP part 30 can set up the patch 
change rate, a compression/extension ratio and a formant ratio as mutually independent values. 
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-fy*BANK_SW603 tf&ftSftTV^frgfrtf 

0 2fCaIA/e, U^X^BANKJCEttStiTV^aaB 
<D#*ftf. X^y^B ANK_SW6 0 3<Dt*fft«:j5i; 
TM£r£ft. Xx^^S6 0 3IC^7?b^X^BAN 
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-*e*»* ®4« **6dsp»3o«t«*ut 

CPUSB8 0fc:K*iiSnTU^X*ORG. PITC 

HtcE»*nfe». x-r^y s 6 o 4 tcitc?o xf-y 7 

5 6 0 1 tC&^T BANK_SW603 aWF£tlT^ 
ftV^fc«jeSftfc«*tt, flfe*flCXfyyS 6 0 4 

CO 0 5 3] Xf-y^S 6 0 4 m H6fca«\ 7* 
Ht**RJET FORMANT_VR6 

s^wssn^fcx-r^s 6 ostciiA/e. Uv'x* 

FORMANTfcEiSStlTV^SXSf o r m a n t <r> 
m\ i^FORMANT„VR 6 0 4<D*flUCJfii; 
THSr^n, Xr^S 6 0 6lciIt? 0 Xfy7S60 
4tC*3l>T. i^FORMANT_VR6 0 4« 

6 0 6 icitfro 

CO 0 5 4] Xr»^S 6 0 6T?t±. 0 6tC^t, EEI8 
#«*£K£-r**fFFT C OM P__V R 6 0 5#J£f£ 

tlSMf'^S 6 0 7£I^ Ui/X^TCOMP 
EBttSftT^aSSR t c ompO«tf, *MFFTCO 
MP_VR 6 0 5O^mcjSCTMST^n, X-r^V/S 
6 0 8K:3itro Xr*y:7 o S 6 0 6fc::i3^T. BfFFTC 

omp_ v r 6 o stm^tix^^tpm^tifcm 

^im^-flCXT-y/S 6 0 8lCitOo 
C0 0 5 5] Xfy/S 6 0 8 78, 06£*r2\ ^ 
^-FfcgRT^X-f -y^A S S I GN_SW6 0 2tC 

SW6 0 2iCfft^i:|ilS?^^Xf-yyS 6 0 
9tCiit?o Xfy^S 6 0 9tC^oU^T. X^»yf*ASS 
IGN__.SW602tC.fco TRffi* tifcfSS*:- Ftf . 

3. MON0 2^-F:fc£tj : POLY2^-F<Dl,^rn 
■^OSSSt-FTfeSkflJ^nSfcX^y^S 6 1 0 
t77^»*X^L I NK_MODEtf r I j £R3£S 
nt-Xfy^S 6 1 2iCit#> X^y?*A S S I GN_ 
SW6 0 2E<fc^TR5£Snfc£S^-F#. U#-F 
«SOl5fcSi^<0ifeS^5#^XiD««%fT9. MO 
NO l^-Kfe<fct5P0L Y lt-F©l>fWO»| 
t-YVh&tWfeZftZtTsTV^S 6 1 1T77^ 
U^X^L I NK„M0DE^ TO J ^SSStlTXr 
-y^S 6 1 2fcittfo 

COO 5 6] Xf'y/S6 1 2ic33^t\ X^7^AS 
S I GN__SW6 0 ZfcX-DTmfeZntcft^-Y 
t>\ l-OVtitfji&jeZJ&tftfZ. MONOl*— F££ 
UM 0 N 0 2 FOU^ftfr^SSt*- F7rfe£ fc« 
SSnSkXry^S 6 1 3t77^»*X^AS_F 

lg# tmonoj kiKSsnrxf-^ys 6 I 5 Kit 



#s X^y^A S S I GN___SW6 0 2JC£oTK>££ 

POL Y l^-F&JctfPOL Y2^e-FO 
V vf tifr OfgSre- KT?fe $ f: tt^^tl* t Xf *y 7" S 
6 1 4t*77^b^AS_F LGtf TPOL YJ IC 

COO 5 7] XT^y^S 6 0 8tC:f3^T s X^7^AS 
S I GN_SW6 0 2\cmtftr^tmfeZtltc%&\Z 
fck. KiC^'ftcXf-yT'S 6 1 5lcjl£r 0 Xr'y/S 
6 1 B6lCarr. ey^gBHWSfttOSK 

*K£*f£tSf^PMP I TCH_VR606MW??n 

*fcXry:/S 6 I etCJt/OTU^X^MP I T CHIC 
ESStiTV^lERmp i t c hOMtf. HMFFMP I 
T C H_V R 6 0 6 GDtimcjS CTSRSnTX-r-y 7 

tftXfyT'S 6 i 7\CMtS 0 
CO 0 5 8] mk\C. Xf77°S6 17, S6 1 9*5cfc 

« s 6 2 1 ^n^enr^i. a 6 ictkt> t*fF?M for 

MANT_VR60 7. iff^ML E VE L_VR 6 0 
8tecWf«ft^MTC0MP_VR 6 0 9*tt€n#* 

StlfcJf'&fCSi. Xf'y/S 6 18, S 6 2 O^o^tfS 
6 2 2tC^T*l^X£MF0RMANT\ U^X^M 
LEVELfe<fctfl/^MTCOMP*nfnii:gtt 
^nTO^^Sm formant, S3Sm levels 

<fc^tm t c o m pztiznvmtf&mtt^&mc 

COO 5 9] J f©iXf7 7 , S 6 2 3JCst^ ^3£7 0 

hWl/^NOTE^No. , U^X^VELO 
C I TY*5<fctfU^X* ON/OF FfcEttStU Xf 
6 2 4tC*5^T, t^X^^2-M 

s 6 2 s\zm&. m^ir*. d s ps\&m<D;^*-2 

CO 0 6 0] Hi ni. ^x^e^a-^osjajaffi 

3stU Xf77 s S8 0 1iC^^ 77^»*X^AS 

F L Q<f)WCfiLl$ TMONOJ T*fe£ tPtfeZtlZt. 

X7- V?$ 8 0 2 fciJt^x 1 miMX^iS^-McM 

Xfi/'a-^S^I/^X^VO I C E_N0. £15 
SSnTXr*y:/S 8 0 4£Ht? 0 Xf7^S8 0 1 £ 
^T77^l/^AS_F L GOR^ TpOL 
Yj T'&3£TO£2ft3£. Xf«y/S 8 0 3(cii^ 

2O(0#^X*^a-;UC»-rS#-<XO*]afflaAHf 
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i$\si/7s2V 0 I C E NO. £fgii3ftT*r*y7S 

8 0 4 fCitfro 

[0 0 6 1] Xfy^S 8 0 4T*{*^&nJCl/> ? X£V 
0 1 CE_N0. <Dffi#ftA*n3o SftnO)« 

E*anTV^*>*7llMlo n/o f f 

*LEVEL (n) Offitf roj fcSS^nSCfcfcJ: 
oT***HfnK:aO, Xf7^S 8 0 7JCit*U$/X 
*L F0_G ATE (n) Offitf To. OJ fclRSSn 
*cfcl«:j:r>Ti£y **<D i 

[0 0 6 2] Xf7^S 8 0 5fcl3^T*:/*7llHBo 

8 0 8-Xfy^S 8 1 4KfcV^T. ttT^*<fc 
0*. #^XO«S*S»(0R^fTbtiS o $1\ Xf 
v7S8 0 8fc:6^T. US^X* N 0 T E_N 0. tCfg 
tt£*ra>£§i8[1i?Bno t e_no. 
JC-TSlf yf-%**ra»n o t e. p i t c h<Dtttf* 
i6e>n^ 0 ftKXryys 8 0 9tcm^ l/S^X*P I 
TCH (n) tf. ^3£n o t e. pi tc htf)tt**Sl 
org. p i t c h<0«rrfJote««CfiS^n. l^X 
*LEVEL (n) 2>\ Uo?X*VEL0C I T Y KlfE 
(t^nTl/^^nV-r-ffliav e 1 o c i t yOffilcg 

mmwmxnzo $fc. u^lfo.gate 
Cn) jWI ri. oj £E;££tu cmoe^fi 

[0 0 6 3] Xf^/S 8 1 OlCfct^T. 7^yi/S^X 
£L I NK_MODE4)ffl# Hj T*fe(K gp^b^- 

Sfctt^StU 3bOXf7^S8 1 HCfcV>T\ \s-fi- 

2fciitro Xf'^S 8 1 2fC^T. 75>L^X* 
A S__F LG^ TPOLYJ fc^LTVSfcW^SnS 
fc N XT77S8I3T, DSPSW^^X^L 

ink (n) # % y>*«a*«fTfeti*ci:*^-rfl[ 
r i j jcss^nr. 01 ofcarf^-^yic^tK 7 

7^X*AS.F LG^ TMONOJ fcSLT^* 
[0 0 6 4] Xfy^S 8 1 OfcHo^T, 7^b>?X 

*l iNK.MODE©itf roj -cfe*fc?yssh;fc 
^fftenTo^>fc«^snrc»&fc:ttx-ry^s 8 i 

4*Cit*> DS Pg&OE&B a n k (n)fc:l/^X*B 
»M^-)>^Sc n t (n) <£ffitf Toj 



T?*«n«5K-<xo«e^(HSfi^nSo ^o^. 01 0 

[0 0 6 5] m 1 2«D S P^S2SSaa;l/-^vc07 
n^t-M'fe§o ccod s P^oK^toa/v-^-y 
H9i3ctCfHl 0£*1\ S£*MO£H8K**« 
t;I/-fytfEBSft«atlc, Xx-y^S 6 2 5{£4o^ 

Te»sns;i/-^>Tfe5 0 c©DSP^©K2iffla 

;l/-^>T^i. BncS*DSP»3 0TfB^5*V5as 
SPi tch (n) , ggfcF o r ma n t (n) . SJS 
Level (n) 4B<fcO\ ^Tc omp (n) CUfitf 

[0066] CODS ?^<QiE^WV-*>WffibZ 
ftZt. Xr-y/S 10 0 1 fcfcl^T* Xf7^S 1 0 
0 l*5ffia"rs««CU^X^LFO_GATE (n) <9 
RS«U:)«^ifi^ < L F 0_ E N V (n) M 

if^n^o u^x*l fo_g ate (n) 

S«^6aflE<OH»LF0_ENV (n) <&«*3lt\rc 
*£JII£&3&S LOPE fcO«tf«£<0H»L F 0_E N 
V (n) 0ffi(CiDx.E>nTB8aLFO_ENV (n) £0 
•rUHIl:4S. fcfc, 7n-^-M?5i. fE^ r+ 

^kOai^^46^SLFO_RATE, ^J:tfXf 

^ys i o o i *H»^*sHc#«sns**y* L F 

O^COUNTOtttcl^t, ^C^-r<fc9(C, ^ 
yf"«*S»«l<:»«aft^«5fc»ojBJ|l!Hl«L F 0 

[00 6 7] LFO = S IN (2*3. i 4 * L F 0_ 
RATE/3 2 0 0 0 * L FO_COUNT) 

* * L F O.C O U N T<Df^l?nr 
Xry^S 1 0 0 2£ii&o 7n-ft-M* 

[0 0 6 8] Xfy^S 1 0 0 2m ^&P itch 
(n) . ?£SF ormant (n)> I£3&L e v e 1 
(n) *>£0\ tSTc omp (n) <0<gtf#O&:£T* 

Pi tch (n) =P I TCH (n) *P0W (0. 
5, L F 0 * L F 0__E N V (n) *MPITCH/1 
2 00) 

Formant (n) = F 0 RM A N T * P OW (0 . 
5, LFO*LFO_ENV (n) *M F ORMANT 
/l 200) 

Level (n) = L E V E L (n) *0. 5* (1 + 
LF0*LF0_ENV (n) *M L E V E L) 
Tcomp (n) =TCOMP*POW (0. 5, LF 
0*LF0_ENV (n) *MTCOMP) 
CCT\ KISPOW (X, Y) fcttXa>Y**3W-HBr 
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[006 9] 0< MPLTCH ^1200 
0<MFORMANT< 12 0 0 
0< MLEVEL <I 
0< MTCOMP < 1 

SSF o r ma n t (n) &<fct>^gtT comp 

(n) fcOl^TfciU ±£"Ctt. 2OC0^>fX^y^-;l/ 
tCftii-T^ b^X^ F 0 RM A N T:fc«fctf Vv'X* T C 
0MPOffiA^fflV>&tlT«-W«nTV^A^ 2O<0#-< 

6tU Zt\Z><DUi?X2<Dmb\ Isi/TsZ F 0 R M A N 
T^J:t;u> ? X^TC0MPOfitc^Tffll/^tlT± 

[0070] wtxf^ys 1 0 0 3£it^ ^SP 
itch (n), SI&F o r ma n t (n) > ^3&L e 
v e 1 (n) fecfetf, SST comp (n) 2>\ B 1 
^CPUgP8 0^&DSPS53 0'>4E2l?nfc», 0 
1 Ofc^tVl/— fy^y £*->-T£o WTD S Pc$3 0 

1 3<DjS3BB*#88LT. 1 XIC»J&ra 1 O 
-V - h fe<fc tf«SBB*#8g LTD S PSP3 0 <Z>fttt4>» 

CO 0 7 1 ] B 1 3 (a) fctt, B 1 ^T&^^^rU 

2 o^tstt^nTi/^&^7 r ~^^s-riSSjeo--w 

$ft, co«JBBfcfct» Sif-^^^s p i 
t c h00)ftS^6K»s pitch 5©Jfc*ST»»a 
£ftT£>0. K#s p i t c h0fr5E#s pitch 
2*"W^«FM&!K E»sp i t c h 

[0 0 7 2] CCDRaJB^^ttJ^SSg^JBdc-rS^iifc 
LT*H8»B»T»I±* «!Mfc2O<0**:/*/l/*ffl* 

«*WSW«cKWr-5i:, £<T\ ffiRWi d t h£>fl£ 
rai;«<0»?**f*««KiS*a-rB»P hase* 
^0 (Bl 3 (c) K ilSPha seMffl^L 

tl?tl%m?m$LZ n v 1 t5£Zfm&E nv2^ S£ 
ft»©liSnfl!)ft**^»Leng t h<Dffi<0 2«i:ft5 
£9tcff& (Bl 3 (d) . (e) 0±©) 0 E 
SSfag^fclg^T. MUEnvl fc^tfH&E n v 2 

7*;V^vhJ±^tci¥-57KlxXfflfHT. 

(Bl 3 (d) , (e) <DT 



S) o Bl 3 (d) , (e) 4>T«fctt, Bl 3 

(a) \cmia&T-*<o&Efti>\ m&mmznr 

f*— ISEnv l£<fctfB8»Env2*n^n<0 

$Jt&f£?Z> (013 (f), (g) ) o CCD 
ck^lcLTfBfS^nft, 2o^^it2O(0f-^ 

[0 0 7 3] JRift«a)Sap»K:*t5i/^Tm*«»3WB« 
*n*»&lt:B\ Bl 2<0X-ry7S 1 0 0 2lcfe^r 
ttiShfefflP itch (n) . Formant 

(n) . Tcomp (n) <Dffi#^rey^ft*^C 
JSDT. B8&P has eOHJB^ fH&E n v l :fc<£tf 
giSE n v 20=ft*0^©«S*36l«»ftSnTa* 
iSaK^**nSo Bl 3fctt, lRWBOflMnNC«t9 

^r, ri. oj TfeSffiB#s*i:, ri. oj 
iD/hSvHi'rfceKyflBIWi:. ri. 0j£*?*: 

om^mc ass? % s n 3 as *^ ? nr v * 
§o mti$iB<D ? moments-? z&ft<om& 

v > h w >*f nfe fttfttfffc: £{fc L ft «JB * o T ^ 

[0 0 7 4] -7?. JH^©^»fc«^Tffi*iS^ 
tfJ&ac£n&*§^lC&. Bl 2<DX<ry;/S 1 00 2JC 
^Ttt«nftS»Pi tch (n), Forman 
t (n) , Tcomp (n) OtHM A W tf *y ^{fc 

wMt^n^n*^^ r i . oj tmfeznrcfro 

[0 0 7 5] ^gPtc«^v>T£B*ifi^^^ 

nswfroify^sffc^ttigs-rLfe ri. oj t*&£ 

WHfcWlOittt^Tri. Oj 4:RS^nftA*OJ: 

[0 0 7 6] WT^n-^^-hfecfclf&JgB^ggL 
fttf SB 1 tC^-T D S PSP3 0<OftffifcO^TBL<« 
W"T5o Bl 4tt. D S PtRmo-rup^LtDMyfr 

jBsg-r s ft 46 osso^scfii^ u e;x ^ u 

ft^ *n&Ott*— ^(DsK^X^i/a-^&flk^O 
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tf^X-fc^a-^SttLfcO LT\ *<D&. HI 3£ 

[0 0 7 7] ^/is ^n-^-htcfiEK^nn^ 
l/^«««A«Hctt> ^^Scnt (nK £»W 
i d t h (n) N ^gfcP itch (n) , ^3£L eve 

1 (n) fccfctfSESE n d a d r s (n) (Ofnfn^ 

roj tcwfflibtsn. ft>*;v*at77yi/ 
$?x*f (n) <Dffl*^»i(o^^v*;i/*a-ra-e*s 

r-u t*&£ 0 jE*»****r«»T 

comp (n) <om& r 1 . OJ fcflJJHEjeSn, HI 
3 (d) , (e) ic^HSWi ndowl (n) 
tfgl&Wi ndow2 (n) O^ti^tKDflStf To. 

oj ri. oj KiinfflRS^nSo £fc 7^ 

l^X*L ink (n) t>\ U V^SW^fftona^^C 
TOJ fcl»WR«Sn. «(Ca t e (n) 
ro. OJ fcWSBR^Sn. *«>>*Vc n t (n) 
<Dm& TOJ fciaWRSStU 75j^l/^>V f I a 
g (n) <Dffi^ iB«^«$»*i:*^>Tai*Jfi^«: 
M^^ch^tltfe^ roj tefflJHR^sn 

Co o 7 8] ceo^-O/iz-f-y^f^ys 1201 

-Xf^^S 1 2 0 8m U 

*<> xf7^s 1 20 hc&^t, i 

nk (1) 0>m*\ UV*R^frtonscii:«^r« 
r 1 j -efeSfcWSStiSi:. Xr-y^S l 2 0 2 Kit 

*«*55»«h*. *<D«. Xf^S 1*2 0 3^ 
[0 0 7 9] Xr^yS 12 0 1 KHoV^, 77^1/^ 

X^Link (1) y>*ss#fi*>n&^c 
k«^r« roj -es*fc«sstifc»&tt, &tc£>^ 
ticxf'y/s i 2 0 3iciit? o raatc;, xf7^s 1 

2 0 3m^T, 7^l^X£L ink (2) 

r l j -e*SfcW^tiSi:> X^y^S 1 2 0 4tcit 
A,"?, 2OO3K^X<D-5-6OSl0)#>fX^e>*2<D* 

jx^vytfzwmovytztgfBM&fTtotu xf- 

7 7"S 1 2 0 5lCitt?<> Xf7^S 1 2 0 3lCt5^X. 
75?]si?7>9L ink (2) TOJ T**fcW«* 
nfc«dHU ftlct^Xfyys 1 2 0 5iciit? o 
CO 0 8 0] Xf7^S 1 2 0 SlCfctvT, #^>*S 
cnt (1) Offitf roj fcU-fey h«tlT^*fc*J36 
StlSfc. Xf7/S 1 2O6£itA/e£l<0#-fX<0 



oa»tfuiBfc«n*o xf^T^s 1 2 o 7 tea 

tfo Xf77 9 S 1 2 0 SfCfc^T. #*>*S c n t 

(1) <om& roj fciu-fey h«tir^a^fc«s«ft 
Co o 8 i ] mmc xf7/s 1 2 0 7(c^r, * 

«)^Scnt (2) <Dffitf TOJ fCU-try h£ftTV* 
«fc?JSStl*i:, Xr77 P S 1 2 0 8fcitA/CS2O 

#>fxco^«raj6^^fffeti, xf7ys i 2 09tc 

JttPo Xf77S 1 2 0 7tC:fc^T\ Sent 

(2) (OffltA^ TOJ £U -fey h£ftTV>&V^ffi£2tl 
fc*§*fc~u 4fctW(CXf77*S 1 2 0 9tC5it? 0 
CO 0 8 2] Xf'^S 1 2 0 g-x^y^s 
1 2 1 2{C^3V^T. gfl 45<fctf£2<0#>fX*n* f niC 
O^T, ±IBTHi 3*ffll#^TKWLfcftff*fT5»Ha 

Xf7^S l 2 i 3Eii#. Sl<o#YXfc:»K 

■r*tH*jjBR*«r«[Ou t (i) o«fc»2<o#>f 
xic»«rr*a*»»*a-rsaB[o u t (2) <o«#je 

2 1 4ic«^ gsou t^ffi^m^^n^o 

CO 0 8 3] HI 5t±. ^2 0^X^6Il^X 

C(D?V— B 1 4 ICtkT, D S PO^^>;V- ^ 
>OXf7^S 1 2 0 UCfc^T, ^^bv^X^L i 

n k ( 1 ) <d**\ y >^«»3Wf t>tia ct««tf 
r 1 j T?»sfcMs«nsfc. xf7^s 1 2 0 2 

CO 0 8 4] CO;l/-fVT«, »2(0#^6Sl 

©*>rx'\«>y v^^^T^n^cfc^ic, uticw 
ssi2o#-fxfflo^a. a^y^^tfb^x^n 

cfc^b^x^^n^ntcRTv^n^o co/u-^ytcfc 

V^T^2^^Xffl|A^^l O^XflKfitf^tD** 

ank (2) , fSTcomp (2) „ ^-)>«cn 
t (2) . ^SS pitch (2) . SE»S a d r s 
(2) . m&E ndadrs (2) , ^j*)^Phl 
(2) . *^>^Ph2 (2) . ±>*?yZV c n t 
(2) , 7^^Uv^X^V flag (2) , g»V s t 
art (2) fccfetfffiSVe nd (2) TSSo 
[0 0 8 5] 3c£. C<D)]/-3->-e\Z^ fflSSphas 
e (1) . ^S(S tart (1) . SEKS t a r t 1 
(1) fccfctfaaSS t a r t 2 (1) Ot^TtCfScS 
phase (2) OfflAWASft. cn«cj:oT, 
BO. S2C0^Xffltc®Jgr ? ~^^S!^$nTl,^ 
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[0 0 8 6] *ft. ISGa t e (1) » Tl. 0J tC 

fists ns c t tc j: o i x(D5£=gtfmtez n. 

ink (1) TOJ ICg^Stl^C 

>;l/-^>^M^o 116(1 l<D*^Xfr?>3S2 0 

[0 0 8 7] C^;I/-f>^ ^1 4^t, DSPCD 
^^^b-fXOXf^yS 1 2 0 3tC4o^T, 75^* 
b^X^L ink (2) OffiA^ U >^5£#tffTfc>*l5 

c^^-ria r i j T*&££ffi££n3i:, xf^ys 

1 2 0 4&c;fc^Tgii2n£;l'— ^>Tfe^o C<£>;1/— 

^mifrtiz&oic, mi sicTn-rji-^yt^im^ 

[0088] 01 7lt cDX-fXCD^mteMMfr 

—^y<Dyu—^-^—hv&^>o ccDiis—^yte, Si 

4 DSPWY>/V-f^Xf7^S 1 2 0 

SlCtS^X. W^Scnt (DOfit^roj £D 

-fe^b^nrv^^w^n^i:, xf^^si206 
[0089] £f\ js^^u^i/^^-^feii^ 

t£ Cm 3 #2© <7X ISBank (1) OMtcS^Kffi 
E n d a d r s ( 1 ) tcftA£*l3o 7n-ft 

(x) t^^^mzm^x. xt^^n^fi 

-Z<DftM(DT FbX^il^^nT^S phase 
( 1 ) icKXZft. me^-ZV>&.% s p i t c h 0 <D 
b?7f^I^Sntias pitch ( i ) &cftA£ 
tV W&'T-ZK^ft s p i t c h 1 <D9tm<DT FUX 
^Sl^^nr^S a d r s (1) tcR^£ti£o 
[0 0 9 0] C<D;l/— ^"Cli. ^l&S tart 
(D.aSStartl (1) feifffflStart 
2(1) cD-T^TtC^Sfc S p h a s e ( 1 ) Offitf ttA 

&frm=Tfrft2>C£tr£2> 0 SSRWidth ( 1 ) fc 
tt. ffiRS p i t c h (1) S&P i 

tch (1) A^ttf7ff(t$i:oaWA^n, c 

[0091] ij^y^Phi (i) ofitci roj icmm 

RSStU ^>^Ph 2(1) Offitt rw i d t h 
(1) /2J fclBWRSSnSo SI 3 (d) . (e) 

\c7*?mmim*m*M$LW udowi c 1 ) 

giSWi ndow2 (1) It, *tl*tl To. 0J 

tf ri. oj £«j»ihs£*u cmc&vmi 3 



(d) . (e) HSW i n d ow 1 

(1) fcKS(Wi ndow2 (1) fcf±5^Kl 801 

[0 0 9 2] £&Ga t e ( 1 ) tt r 1 . 0J £R*S 

•»«cnt ( i ) offlti r i j icmmmmzti, * 
^^vcnt (i) <z>ffit± roj icSHWHsestu 7 

lag (1) om* roj 
^n^o co;i/-f>?(t aag**y 2 owfTH 

bXfS«M« (0 5#I) <7X S^B a n k ( 1 ) OM 

KUXfctfStW&StU ^ti^nmmv start 
(1) ^^ISVend (1) «c«A*n*o 
[0 0 9 3] ±EO««BRS3WR7Lfta, D S PO^ 

^>;l/~f>i:S5o Ell *2<D#-f x<&Sffifl 

014fcl^t\ DSPO^^>7l/-f->OXfy^S 1 
2 0 7 tC&l^T. X^Z/Z S c n t (2) GDffitf TOJ 

[0 0 9 4] C^/WfVttt, Bl 1 7 tC^cfgl 1 <0sR 

t>n^o KBB«aa-rsoT*ie-rao 01 9«\ mm 

*-ht?feD, 0 1 9CStXf7yS 1 4 1 2^5H 

2 otc^-rxr-yys 1 4 1 3^tjoa<o8!in*^a<« 

[0 0 9 5] CO;l/- mi 4tC7jr3\ DSPCO 

^v^jeft^nsfitc, xf77 p s 1210 

f>O^T7^S 1 4 0 1 ~Xf77'S 1 4 1 2&C*5^ 

[0096] mmmm^-^-y^sm^ri^t, $t\ 

Xf7yS 14 0 1 -XT7 7S 1 4 0 5tC*5^T. ^ 
ISS p h a s e (n) ?f8kO 

ffl«B8«ts^<5aa* t ff : bns (013 (t>) # 

BR) o Xf7^S 14 0 1 (C^i/^T. ^ISS phase 
(n) GMfitfSESVs tart (n) ©ffl«fc 0 fe/hSV^ 

TV>*fc«36*tl«fc, Xf7^S 1 4 0 SfcitA/T?? 
7^X^V flag (n) 0M& TOJ tcffigStl 

[0 0 9 7] Sfc, Xf7^S 14 0 1 :Jo£tfX-7^y7 
S 1 4 0 2tCfeV^T. phase (n) (DMtf. 

^SVs tart (n) <DfiW±T*feoT, ^O. ^a 



(15) 



«fB8¥ 1 1 -2 4 9 6 5 8 



Vend (n) OffifctTTfe* £TO£2tU fl^ W*E 

mm&tf^&fticiiLWLT^ztmjzitnzt. x-r 

1 4 0 3lcm^^y^^V flag (n) 

r i j icm&ztiZo 

[0 0 9 8] %Tc, Xf7/S 14 0 1 ^tfXf77' 
S 1 4 0 2£te^T, MS phase (n) OMtf, 
MVs tart (n) OffiJ«±T^oT, g& 
Vend (n) <DMcfc *) &;*:^V^¥iJ££tu sn^. II 

ft%£, Xf'y^S 1 4 0 4!CjiA,T\ ^SVs t a r 
t (n) feWfSVend (n) ^n^noffl^. 1 

n t (n) tf^itStU »Jg**y 2 FUX 
EttMl (05#»S) MBank (n) omtio 
^y$V c n t (n) <Dm£lcm~3<{tLWfr { E>. ii^y 
ncnt (n) *W^^^P&7 KlxXteJ; 

art (n) ^SVend (n) £ftA2ft£o 
[0 0 9 9] ^cD&X-r^T/S 1 4 0 5tCit^^7v 

f i a g (n) » roj icm^n^> 0 z<d'&^ x 

1 4 0 6-Xf7yS 1 4 0 8tCte^T. S3£ 
Sphase (n) Ofi^tf^n, Cfttc^D, H£ 

fe^if^Cte. MS p h a s e (n) <DffitfJgii£n 
ri. 0J T&D Uf7^S 1 4 08). 

tt. SSRS phase (n) OfcffJRiBSns^tSH: 
fl=»#ft****^Tcomp (n) <D<I£&£ (X 
1 4 0 9) o ftte. p h a s e (n) <D 

&*£.VZ<DT\ Xf7^S 1 4 0 9£tel/ v T\ MS 

phase (n) <DtiLt>\ m&r-ZCDJimVT KbX 
E n d a d r s (n) ^*jB*fcfc«*£ 

ft&£> Xx^^S 1 4 1 0fcii*S3SS phase 
(n) leME n d a d r s (n) O«m«h8o 
[0 10 0] Xfy^S 14 11 {Cii# N m 

Sphase (n) <D«#SKRS adrs (n) IX±T* 

££tl3£Xx*y7S 1 4 1 2lCte^T. MS t a r 
t (n) OffilcSftS adrs (n) OffitfftAStU 

89) ^SBank (l) comtDV>$S cn t 
(n) Offltc8^<ffiB^6> ^J^^Scnt (n) 

iiien, tn^nssss pitch (n) te*ifa»s 

adrs (n) fcttAStiSo *»C*«»ir Sent 
(n) 0«*VWtS*U *<D«, Xf^y:/S 1 4 1 3 tc 



[0101] Xf7^S 1411 tCtel^T. S£fi!pj& 

atfe*-ricx«ryys 1 4 1 3£»&o xf 

yys 1 4 1 1 4 2 4 m B 1 3 

(c) fcj§w«#ijw©4j*^ ^aogs&ffl^Biaffi 

7^S 1 4 1 3fCtel^T. H&P hase (n) , ^ 
>£Phl (n) teitfj^y^P h 2 (n) ^tVfft 
OM**ilStu Xfy^S 1 4 1 4£te^T, 

§8&P hase (n) 0«*^aw i d t h (n) CDffl 
fcWiLfcW»3WJS«tl«o M^P hase (n) 
OttffflSWi d t h (n) ^ffifcf'iitLTV&^Fal 
tt* Xfy^S 1 4 2 5Eit^ Xt"v:/S 14 15 — 
TsrvfS 1 4 2 4H:j|ff«nav^o CtUcJcO, MIS 
Phase (n)^^^Phl (n) te<fctf**> 
#Ph2 (n) ^n^tl^fflfi. MSP hase (n) 

otttfaswi d t h (n) oitaatsswv^ 

[0 10 2] Xf7^S 1 4 1 4tel5^T, m&Ph a 
s e (n) ©tftfffiRW i d t h (n) OffifcgjaUfc 
fc*JSS*lfc«^tt. X-^^y^S 1 4 1 5fcJt*. MS 
Phase (n) <DflW f 0J fcU-fey hSft, Ctl£ 
J:oTi§Pha s e (n) tt. H 1 3 (c) £*rT> 
MW i d t h (n) 0«fcH£«^»2*W-r£SB» 

[0 10 3] Xf7ys 1 4 1 6-X-r>y^S 

1 4 2 OtCte^T. MW i d t h (n) te<fctfg»L 
e n g t h (n) W77^^X^V flag 

(n) OffiEfSfcTMSSSft^o 7^yL/^X^Vf 1 
ag (n) <mt>\ ^mcm~3<&J3l£B<D&f$ t *m. 

tmrij -zh&m&ici^ a»w i d t h (n) 

tffflSLeng t h (n) OflfcvTftfe e^y^ S p i t 

c h (n) vmcmfeiErL (xf7^s 1 4 1 7) . 7 

^VXsVTsZV i \ ag (n) ^Dffl^, «S««CS^J< 

ta*ifi»ojBj«*«'rfl[ roj r^>^m^at, ^aw 

i d t h (n) ©te&ffiftS pitch (n) OffifcSS 
ISP i tch (n) <0«4:<oa^««i:H^*n. S?SL 
e n g t h (n) OtfttSSS pi tch (n) £r^& 
Formant (n) TfUofdllcS^ft* (Xf*^ 
ys 1 4 1 8) o C*Oft», ^SP itch (n) 

r 1 . 0 j anamicwtJtSMt. m\z (c) 
fttr*^ &m#$L<Dmzff&m*?zc ££%*). s 

fc, HI 3 (d) t (e) 0±©tc^-rJ:d}c, ^ggp 

l&T*»»-ett. ±3SLfe*5«c*8S[W i d t h (n) 
OfflfcSftL e n g t h (n) OfittraDTfeSOT*. 
013 (d). (e) G±MtiC7Rr*5lC* BD^^H 
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[0 i 0 4] g»L e ng t h (n) <Offitf£ft 

Width (n) 4>fiI£iSI;L££, ^3SW i d t h 
(n) T^Sn^«Fffl»0+fc:Hftift^iRSe>ft<a:S 

T\ 7>?y?S I 4 1 943*rf^-f y^S 1 4 2 Ofcfc 
^T, 2»L e n g t h (n) <D«0±H*nB»W i d 
t h (n) <0ttfcMBSttTV* o 
[0 10 5] Xr^S 14 2 1 fcJi*. 

Windowl (n) *5£tfH&W i n d ow2 (n) 
0*W«ra*W_r ate (n) OttAWKL e 
ng t h (n) <DffitD£»fcS5£S*U C*lfcJ:!K H 
13 (d), (e) ©±Rt«t"J:5fcBBRW indo 
wl (n) ;&J:tfH»Wi n d ow2 (n) 
ength (n) Ofl^titfBiC Ti. OjSKfcS 

tt. ength (n) ®ft*M3B a r*fc«, 0 1 

3 (d) , (e) ©JORfcjR-r-fcSfc, ^&Windo 
wl (n) fccfctfMRW i nd ow2 (n) 

[0 1 0 6] Sfc. Xry^S 1 4 2 1 T\ 7^1^ 
X#F (n) ^«$nt, 75^WX#F 

(n) A^-r^-ir>*;l/tf»t>0, Xt^^S 
1 4 2 2-Xf77'S 1 4 2 4££^T, 

s^^i^x^f (n) ©ffitfE^safrft-efc* 

frKfifoT, Phi (n) fc£tfB8&W i n d 

owl (n) *-n*noffi#Rffi;*n5*\ 
«)^Ph 2 (n) £cfctf§ai£W i n d ow2 (n) * 

n?ncDffl^RS?n*o cmcjior, si 3 (d) 
<9±S:fc£tfiai 3 (e) ^s^n^ntc^-ra^o 

JH*k iSPha s e (n) #^lT8§ffi#&^i&0& 
2fg£&£ 0 

[0 10 7] £fc. Xx^7S 1 4 2 2-Xf7^S 1 

4 2 4£&^T, ft>^;^t77^L/^^F 
(n) ©«#E-e**aMl-e***fc«oT, t 

a r t 1 (n) <D«#£SS tart (n) 4)ffi*cR5£ 
Sn**\ fc£V>tt£»S t a r t 2 (n) 0>ffi#S3S 
Start (n) 4)ffifcR£Sn*o CtllCcfcoT. H 
13 (d) , (e) ' OimtcmiTBnVLt. 

a)K»koH<5D»CH«tt, si 3 (c) jcs-ratttt 
(c) \c7*tmmvi&<o&£--2o*>(o. fe*^3#a 

Olf-^tOKmst 01 3fc{iffitt#g3W 

ri. oj oE^tfssnri^so-c. mkmm&iz. 

«lft^S»*©f LfeffiBJCSO, E»Spitch3 



-*©«fj«^6*i:*, 013 (d) tC^HftifoftL 
T&frS pitch 3;fc<fctfE#S p i t c h 4tf*WS 
M»&nSCfckft5 0 COJ:5tcLTv 013 
(d) , (e) tC^-T, WBf— $<DKft£ 

[0 10 8] W^f^y^S 1 4 2 5 tcift* x 0 1 3 
(f) , (g) «caWffi*-r-^*<JB«Sn«. ttTM 

£M£ 0 9ufSXx^-/S 1 4 0 8^^31/^T, 

S ph a s e (n) tt H. Oj "C^it-T^J; 5 ic LT 

t>\ MTcomp (n) cOBIIST^ S p h a s e 

(n) zmm-zzotttitttm&t&g&tvEffi 
[o i o 9] 02 ni, aaBRfflffla;i/«-^><oi3¥» 

^7D-ft-K^o 02 2 «\ 

TXt^^S 1 6 1 1^602 2tC^*tXT-^ys 1 6 

OXf-^^S 1 6 0 l-XxyT'S 1 6 0 ST*}*, 0 1 
3 (d) <D±»fcgrrHftK*»r K&En v 1 (n) 

[0 110] SfXf-^S 16 0 1 fofc^TBBftW i 
n d o w 1 (n) tftgftW_r ate (n) <Offi/ctfH 
iiU *af7^S 1 6 0 1 60 5IC 

013 (d) 0±Rfc*T<fc5teSttKift*« 
•TBBRWindowl (n) 1 l?#r9if £ftfc. 

HftS»S«Envl (n) <DM#*3&£n3o 
H[J*>. SWindowl (n) Qfiltf 1 j;H^ 
ffiHT^^SE n v 1 (n) 4>«ttMRW i n d o w 1 

(n) cDffi^Uffi^&D Uf7ys 1 6 0 3) , H 
^Windowl (n) <Dfctf 1 W±<OKHT*ttB8»E 
n v 1 (n) P2-W i n d o w 1 (n) J £ 

£S Ut7^S 1 60 4) o {IU BiiEnv 1 

(n) (off^v-r^xofijcfts^fi. WTofflao* 

&±M£L<%WT\ Windowl (n) (DM 
^2W±<0iSHTttHaEn v 1 (n) <OfIte l"0j 
(Xf7^S 1 6 0 5) o 

[0 111] XT7/S 1 6 0 6-Xf7^S 

1 6 0 8fc:S3V>T. JSiSJgOjftJBx-^^iftJB^^yo 
SBB-r-^EttSW* (H2#g© ^5Slfty*;I/ffl 
fcR^iitPfcftOTFUXA^^^U^X^V f 1 ag 

(n) (DtfJCjSKTtWSnSo IP^> Xf7^S 1 6 
0 6t^t77^WVf lag (n) <DBt\ 

r 0J -efcSW&fctt, ^&Ad r e s 1 Offltt, Sft 
S t a r t 1 (n) <D«te, *«)^Ph 1 (n) Offl 
fc, 7*^>Ht*S«taFormant (n) 

o«fcoai^*a*6nfc*i:fto af77 s s 1 6 0 
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7) , 75^l/^X#V flag (n) Offljb^ 

£S^Tft^&j£tf c tsr^f « r i j t* 

fcSJ&^lCfck SaSA dresl <D«l±. ^Star 

1 1 (n) comic A-^^Ph i (n) oymmaxz 
ntcmtr&z (xf^ys 1 6 o 8) o cniccfco. b 

1 3 (d) , (e) \C7r,-?&olC. H£i££>Jg32<0g£ 

icm%~?zmffl&m&ir%r$ic* m&?~-zv>. %<o= 

CO 1 1 2] *<D'&, Xf'y/S 1 6 0 9lCjt#. 
Ad re s 1 <9«t#i£^<D5t;Jl<D7 FUX^-T^ISE 
ndadrs (n) <Offi£jg;l£iI^ct£Xx*y 7^ 1 
6 1 (HC^T^&G ate (n) » TO. OJ (CSS 

7°S 1 6 1 licit*. K^^^UcO^x-^fettffl^ 
S«A dresl tf^T7 KUXfr eftifrr-*** 

[0 113] Z<D'&, Xf^y^S 1 6 1 
WLfc«fc-5lC. HI 3 (d) <0±&:fc£tfBl 3 (e) 

(n) Ofil£g§£fcEn v2 (n) Ol^oaBfJC 
Tl. OJ 

[0 114] Xf^^S 1 6 1 2-XT7^S 16 2 2 
3W»7Lft». Xf7^S 1 6 2 3£it^ mj3&J&<D 
»f-^^tflKOu t (n) OiWWWoT 

Out (n) = (datal*Envl (n)+dat 
a2*Env2(n))*tevel (n) 
CCT\ datal(t*lft >*;l/ffltcR*ii*tl 
feKJBx-^-eSD. d a t a 2tt, »2**y*;WB 

[0 1 15]±S0^Odatal*Envl (n) 
TS?ns»»tf8l3 (f )"K^SnTfe9v dat 
a 2 * E n v 2 (n) -e«Sn*»»*H 1 3 (g) IC 

Lfc£?lC, B&Envl (n) <Dffi £ [H& E n v 2 
(n) (DmtVft&mc r i . OJ T'fetK ?B 

»rcitfl?r*«»-ett, 013 (d) . (e) (OTmc 

7jk-?& o datali:data2i: &1%IC^\—<Dt : 

ZtlZm&tete, ±S<D5 5<0> d a t a 1 * E n v 1 
(n) +data2*Env2 (n) t?Sffn«»»*i 

[0 116] Xfy/S 1 6 2 3t'^ ^SGa 

t e (n) ^)ffitcie^iS^<Bi»L_env (n) com 
tmnZMo ISGa te(n) 0®£il§»L 



_e n v (n) <DStt<Dfit£:<Dafc:* «ISL_e n v 
(n) WSSGa t e (n) 0{ltc)fi^<gJt^a 
iTHRKff»J6tlfc*lc, B»L_«snv (n) <om 

tEommuzztircmtK B»L_env (n) <osrrc 

[0 1 1 7] fO»XT7^S 1 6 2 4C6^T, Xr 
*:/S 1 6 2 3Ttt#SftfcS8ROu t (n) tDtfkB 
SfL__e n v (n) i0ffi^£0S^v ^3SOu t (n) © 

S*u ■2 0CcjM a RU«l(£:K«. W±KWLfc*a 

[0 1 18] eCFT*fci;B2 3~B2 8<D7n-^*-h 

2 3-B2 8(07n-^^~Mc^tlTV^«imi± 
ftffO-S-eiD-aB^OlftffTSS^ H2 3-B2 80 

BSLfCo 0 2 3-02 

[0 119] ttTRB8-rS»ff7?tt. ^glUc&^T. 

T«FHtt^i«jofiEiB * # «A^ff *>ns 0 m 2 3 tt, |g 2 

[0 12 0] B2 4fcfc. ^l^X^^2(0t^X 

B2 5 14, Si ^^X^ff«J!lI^fy<7)7n 
-ft-ht'Wo B2 6tt, S2 0^X<D5SiHHdI 

•r7n-^^-h^-n : rn{4. 01 5-01 sic^rry 
n-^^-b^n-^n^jeLTfe*), 023-^26 

^$£:fctf£75^b^X#V f lag (n) CD<I£ 
K#f £7^ifU^X*V f 1 a g_o 1 d (n) <DK 
femiV1mx.t>tlT^%&*®iZ, 01 5-il 8fn^ 

[0 1 2 1] B2 3 ££#0 2 4tC^"T7n-^^-h 

v f 1 a g_o i d (n) omtpmzmzti* mz 5*5 

ZXSm 2 6 iCmt hT*l±777lsi/K$ V 
f 1 a g_o 1 d (n) <m& TOJ JC«BB8*Stl 
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Co 1 2 2] H2 Rtmas^-^v^a^ffl^* 

St7P-ft-bT*feO, H 2 7 ICTjk-f *lB2*fB#<D 
r 4 J 3^6H2 8(C«-r3ltLH*IB*0 f"4J 'NfcjfiStf) 
afcftrffiSKo B2 7 43JttfH2 8fc:*-r7n— h 
tt, HI 9#«^B2 0{C^T7n-^*-MC;ttiSL 
T^30> B2 7fc«J:tfB2 8fc^7a— f^—h(0-3 

[0 1 2 3] Xf7^S 1 4 1 6^cfctfXf7^S 1 4 
2 6JC43^T\ 77^X^Vf lag (n) 
r 1 j T»SoT, fro. 77^»'X^Vf i ag__o 

1 d (n) OlBtf roj -efcsfcwisstu S£ 
£^7n-*ir--hW*CX^.y7S 1 4 1 nzm 

CO 1 2 4] 1 4 1 6 45cfcffX-ry:/S 1 4 

2 6fc«0>T, 7^Uv ? X*V flag (n) <D«^ 
r 1 j T'fcoT. frO s 77^1/^Vf 1 ag_o 
1 d (n) Otttf r l j T?«SfcWSSn. IP*, S£ 

acr. 

CO 1 2 5] Xf-^S 1 4 2 7-Xt l ^7°S 14 3 0 
T*{±. HSW i n d o w 1 (n) fecktflHSW i n d o 
w2 (n) 4)iilffl**^r*»W_ r ate (n) (DM 
» ro. 0J KiRSStu BlftWindowl (n) fe 
WiSWindow2 (n) <0«#1 $fctt2fcWE 

«*n««£fc:HU §i»E n v 1 J3<fctfBK$E n v 2(4 

=fta0»j**-rH»fc*i*&'f. fit ri. oj 

ro. 0j ?)£&£&£o ?»»u:»r3v^a* 

CO 1 2 6] Xr^S 14 3 1 77 

dO^X* V f I a g_o 1 d (n) tf75^l/^X* 
Vf 1 ag (n) <DS«E©«k:sE»fSnSo Ctlte£o 
T, Xx^^S 1 4 2 6lC»^TW£fcffll^5nS75 
^l/^Vf iag_old (n) ^Mfix 1089^0 
*>yy>yjmi!fc:*»*79yU^XjrV f I a g 

(n) M^tC^fc^So 

CO 1 2 7] *<D&, Xr^7 p S 1 4 2 SfcitA/CSSB 



CO 1 2 8] 
[B90NW&KIB] 

CB 1 ] *SW©-3W»««35W- 7n *y jrH7?»*. 

CB2i «**ty 2 ooM^-^e«imi«s-rK 
cs3] a«^y 2oo*i^^-*iait««*« 

CB4] a»^U2 0©»2/^>(— *C«i«*« 

cb 5 ] y 2 o r k uxe«®«^^*t 
me] incstiiwgf6o^t^5o 

C07] C PUSPffl(7>7 p n^AO^^y;l/~^><7)7 

CB8] B«l;l/-fV07D-ft-hT^o 

CB9] 08O7f7^S 4 0 3 
SP^7n-^^-b"Cg§ 0 

CBl 0] B80Xf-yys 4 0 3 tc^;l/~^>CQ& 
»^7n-ft-M*^o 

CBl 1] ^-<X^e^a-;l/'\<owa«ia;l/-^>(07 

CBl 2] D S P^ggMl/|/-f >^7P~^t- 
CBl 3] 1^<Dmtffimi£lBif*iffiT-**iLXf 

m&<»m?mmt*ttWL&mx*$>2>o 

CH 14] DS P&mv-futr^&ot^yfr-^yo) 
7D-ft-M'^ 0 

CBl 5] S2iD^-rX^6^1^^-YX^y>^% 

CBl 6] *10#-fX*6*2 0)*-fX'\<3!)y ytft 
fM;l/-f>(D7n-ft-M^5o 
CB 1 7] 33 1 O#^XC0»SBBJfi5!ia;l/-^Vt07n 

CBl 8] S 2 X^M^-f >^)7 n 
*-YX&%o 

CBl 9] Rffi«a;U-^y(0M^»»*S^r7n-^ 
V-hX&Zo 

CB2 0] Ktt»a;W^>fl!>»*»»*^-r7n-f- 
CB2 1] ft»«m»3I;b-^>OW*»»07n-f- 
CB2 2] tt»Rfflffla;l/-^>eDa*SS»07n-^ 

CB2 3] »20#^X3b>&*i(03B-<x^<oyy^» 
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[0 2 5] ^KO^XiO^Pteffla^-^V^^n 
[02 7] Kliiil!®l/-fv^«J*»^t7n--f 

[0 2 8] ^mffla^~^>^^^^^ n ~^ 



1 0 A/D£Si¥8 
D S PSP 



2 0 

3 0 

4 0 
50 

6 0 

7 0 
80 

1 00 
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